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set of Kyoho grapes 
by 
R. !SODA 
Spätwirkung von SADH und CCC auf das Triebwachstum und den Beerenansatz bei 
der Rebsorte Kyoho 
Zusammenfassung : Starkwüchsige Kyoho-Reben neigen oft zur Ausbildung locker-
beeriger Trauben. Durch Anwendung der Wachstumshemmer SADH oder CCC wurde der Beeren-
ansatz verbessert. Die Spätwirkungen der Hemmstoffe wurden mit Hilfe des Trieblängenwachs-
tums und der Anzahl entwickelter Beeren ermittelt. 
SADH-Behandlung verzögerte das Triebwachstum und steigerte den Ansatz kernhaltiger Bee-
ren. Der Einfluß von SADH beschränkte sich auf das Jahr der Anwendung. Im darauffolgenden 
Jahr wurden keine Nachwirkungen festgestellt. 
CCC-Behandlung hemmte ebenfalls das Triebwachstum und erhöhte den Beerenansatz, wobei 
der Anteil kernloser Beeren erhöht war. Der Einfluß von CCC war auch noch im 2. Jahr wirksam, 
jedoch im 3. Jahr nicht mehr n achzuweisen. 
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Introduction 
Kyoho is a leading table grape variety in Japan. lt is characterized by shattering of 
berries shortly after flowering as weil as by development of small and seedless 'shot' 
berries. These disorders often occur in vigorous vines. Spraying of a growth retardant, 
succinic acid-2,2-dimethyl hydrazine (SADH), results in retarded shoot growth, 
increased berry set and decreased number of shot berries (13, 14, 15, 16}. 2-Chloroethyl 
trimethylammonium chloride (CCC} has shown almost the same results as SADH (1, 2, 
3, 8, 11, 12}. However, little is known how long carry-over effects due to these retar-
dants may last, though they depend on concentration, application time, plant parts 
treated, etc. The objective of this study was to ascertain the duration of such effects by 
determining the shoot growth and berry set as indices. 
Materials and methods 
The experiment was conducted over 3 years (1982-1984} in the vineyard of 
Hiroshima Agricultural College, using 11-year-old Kyoho grapes which showed vigo-
rous growth. The vines were trained in longer horizontal bilateral cordon system. All 
the shoots which developed from branches were cut back to one bud every winter 
during 3 years from the beginning of this experiment. 
In 1982, treatments consisted of plots of control, SADH and CCC as shown in 
Table 1. On May 15, about 2 weeks before flowering, 0.2 % SADH or 0.1 % CCC to which 
a surface active agent was added were sprayed to newly growing shoots. The shoots 
elongated without pinching or topping during the growing season. Lateral shoots aris-
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ing from their axils were removed, 1 node from the base being left intact. The clusters 
borne on these shoots were thinned to 1 duster/shoot about 2 weeks after flowering. 
Each plot consisted of 20 shoots which were selected from 2 or 3 vines during the 
experimental period. 
The experiment evaluated in 1983, consisted of plots of control, spraying in 1982 
and spraying in 1983 as shown in Table 2. The former two treatments used the spurs of 
the shoots which had been examined in the previous year. Growth retardants were not 
applied to both plots in 1983. In the latter plot, the retardants were applied only in 1983 
in the same way as in 1982. 
In a further experiment completed in 1984, treatments consisted of plots of CCC 
series as shown in Table 3. In 1984, CCC was not applied to the plots of control, spray-
ing in 1982 and spraying in 1983 . Only one newly sprayed plot received CCC in 1984. 
The seasonal changes in shoot growth were measured in every experimental year 
as shown in Figs. 1, 2 and 3. All the fruits were harvested on September 10. Length and 
weight of dusters, total number of berries, number of seeded and of seedless berries 
and berry weight were determined. 
Results 
In the treatment conducted in 1982, the shoot growth was directly retarded by 
application of SADH and stopped at the end of June as shown in Fig. 1. SADH caused 
also a inarked increase in berry set, the rate of seeded berries being especially 
increased. The plot treated with SADH was also superior in duster length, duster 
weight and weight of seeded berries compared with the control (Table 1). 
In 1983, the carry-over effect of SADH applied in 1982 on the shoot growth and 
berry set was examined (Fig. 2 and Table 2). Although application of SADH in the cur-
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Fig. 1: Effects of SADH and CCC on the shoot growth of vines in 1982. 
Ei.nfluß von SADH und CCC auf das Triebwachstum der Reben im Jahr 1982. 
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Table 1 
Effects of SADH a nd CCC on the berry development of grapes jn 1982 
Einfluß von SADH und CCC auf die Beerenentwicklung der Reben im Jahr 1982 
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Cluster Number of berries Weightof 
Treatments!) seeded 
Length (cm) Weight(g) Total Seeded Seedless berry (g) 
Control 11.4 b2) 103.9 b 24.2 c 3.8 c 20.4 b 10.7 a 
SADH 18.7 a 389.7 a 40.4 b 37.7 a 2.7 c 11.3 a 
ccc 17 .9 a 308.2 a 80.8 a 13.1 b 67.7 a 10.4 a 
1) 20 shoots in each treatment. 
2) IVIean separation within columns by Duncan's multiple range test, 5 % level. 
rent year (1983) retarded the shoot growth, SADH sprays in the previous year (1982) 
did not affect shoot length. Plot of SADH applied in 1982 showed al!nost the same 
results as the control as to setting of seeded, but not of seedless berries. Application in 
the current year (1983) caused a marked increase in cluster weight and number of 
seeded berries. 
In the treatment conducted in 1982, application of CCC also retarded the shoot 
growth; its extent was almost the same as by SADH (Fig. 1). As shown in Table 1, CCC 
caused a marked increase in berry set, being increased in both seeded and seedless 
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Fig. 2: Effects of SADH and CCC on the shoot growth of vines in 1983. 
Einfluß von SADH und CCC auf das Triebwachstum der Reben im Jahr 1983. 
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Table 2 
Effects of SADH and CCC applied from 1982 on the berry development of grapes in 1983 
Einfluß von SADH und CCC - erste Anwendung 1982 - auf die Beerenentwicklung der Reben im 
Jahr 1983 
Cluster Number of berries Weightof 
Treatments1) seeded 
Length (cm) Weight(g) Total Seeded Seedless berry(g) 
Control 14.6 b2) 147.9 b 25.9 b 9.4 b 16.5 b 10.2 a 
SADHspray 14.0 b 226.0 a 47.0 a 4.0b 43.0 a 
in 1982 
SADHspray 13.6 b 249.1 a 40.5 a 20.9 a 19.6b 10.1 a 
in 1983 
CCCspray 16.5 a 245.8 a 41.0 a 18.4 a 22.6 b 10.7 a 
in 1982 
CCC spray 16.2 a 251.8 a 49.5 a 21.4 a 28.4 b 10.4 a 
in 1983 
1) 20 shoots in each treatment. 
2) Mean separation within columns by Duncan's multiple range test, 5 % level. 
berries. The CCC plot showed a marked increase in duster weight, resulting from 
increased berry numbers. 
In 1983, CCC applied in 1982 also retarded the shoot growth similarly to the inhibi-
tion in the previous year {1982). The effect of CCC on the growth retardation continued 
to the following year {Fig. 2). CCC applied in 1982 showed an increased berry set in the 
experiment of 1983 (Table 2). There was nearly no difference from the plot treated in 
the current year {1983). In 1983, the duster weight in the CCC plots showed almost the 
same values, when treated in 1982 or in the current year. The increase of berry set due 
to CCC application was also found in the following year (Table 2). 
Table 3 
Effects of CCC applied from 1982 on the berry development of grapes in 1984 
Einfluß von CCC- erste Anwendung 1982 - auf die Beerenentwicklung der Reben im Jahr 1984 
Cluster Number of berries Weightof 
Treatments1) seeded 
Length (cm) Weight(g) Total Seeded Seedless berry (g) 
Control 10.5 b 2) 79.9b 18.5 c 0.6 c 17.9 b 9.2 a 
CCC spray 11.2 b 93.2 b 28.2 bc 7.6 a 20.6b 6.3 b 
in 1982 
CCC spray 13.4 a 141.3 a 33.7 ab 4.2 b 29.5 ab 8.4 a 
in 1983 
CCCspray 15.9 a 186.0 a 40.8 a 2.8 bc 38.0 a 9.4 a 
in 1984 
1) 20 shoots in each treatment. 
2) Mean separation within columns by Duncan's multiple range test, 5 % level. 
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Fig. 3 : Effects of CCC on the shoot growth of vines in 1984. 
Einfluß von CCC auf das Triebwachstum der Reben im Jahr 1984. 
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In 1984, the shoot growth of the plot treated with CCC in 1982 was similar as in the 
control. However, CCC application in 1983 resulted in retarded shoot growth similar to 
that of the current year treatment (1984). The growth inhibiting action of CCC disap-
peared in the 3rd year (Fig. 3), differing from that of SADH, which had no effect in the 
next year. The plot of CCC applied in 1982 was inferior in berry set and cluster weight 
to those of CCC applied in 1983 and 1984. The promotion of berry set by CCC almost 
disappeared in the 3rd year after application (Table 3). 
Discussion 
The grov.ri;h retardants SADH and CCC have been repeatedly reported to increase 
the berry set of grapes (1, 2, 3, 4, 5, 6, 7, 9, 10, 11, 12, 13, 14, 15, 16, 17). At present, SADH 
is commercially used in Kyoho grapes to enhance the poor berry set of this variety, 
while, for commercial use, CCC is still under consideration. If, however, the effects of 
these growth retardants are maintained during the following year or thereafter, their 
u se may involve unexpected physiological disorders of the grapevines. TuKEY and 
FLEMING (18) reported that the application of N-dimethyl aminosuccinamic acid 
(DMAS) to Concord grapes resulted in an increase of berry set and yield, but its effect 
did not continue in the next season. SADH helongs to the same chemical group as 
DMAS, and this may explain why application of SADH showed no response in the fol-
lowing year. On the other hand, LAzrc et al. (10) and ! SODA (8) have reported for Italian 
Riesling and Muscat of Alexandria grapes, respectively, a carry-over effect of CCC on 
shoot growth and berry development in the 2nd year, but its persistence over 2 years 
was not examined. 
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In the present experiments, a carry-over effect, exceeding the year of application 
was not found in SADH, too. CCC, on the other hand, maintained such an effect for 2 
years. However, combined treatments with pinching and CCC application in Muscat of 
Alexandria grapes induced a marked growth inhibition in the following year, and it is 
assumed that several years may be needed to restore vigour in the vines (8). Obviously, 
the inhibiting effects of CCC vary greatly due to the growing conditions of vines. 
Therefore, the duration of the carry-over effect of grovvth retardants may differ consid-
erably depending on their concentration, the grov.rth stage of vines, variety, vine vigour, 
parts of plant treated and other conditions. 
Summary 
Vigorous Kyoho grapes often tend to develop straggly clusters. The application of 
growth retardants, SADH or CCC, enhanced berries to set. The carry-over effects of 
these growth retardants were ascertained b y determining the retardation of shoot 
growth and the increase of berry set as indices. 
Application of SADH retarded the shoot growth and increased the setting of 
seeded berries. Its effects were confined to the current year . No carry-over effects were 
found in the 2nd year. 
Application of CCC also retarded the shoot growth and increased the setting of 
berries including seedless berries. The effects of the retardant were also visible in the 
2nd yea1', but disappeared in the 3rd year. 
Literature cited 
1. CoNSIDINE, J. A.; CoOMBE, B. G.; 1972: The interaction of gibberellic acid and 2-(chloroethyl) tri-
methyl ammonium chloride on fruit cluster development in Vitis vinifera L. Vitis 11, 
108-123. 
2. - - ; EL-ZEFTAWI, B. M.; 1971: Gibberellic acid, chlorocholine chloride and yie ld increases in 
Zante currant. Vitis 10, 107- 110. 
3. CoOMBE, B. G.; 1970: Fruit set in grape vines: the mechanism of the CCC effect. J . Hort. Sei. 45, 
415-425. 
4. EL-ZEFTAWI, B. M.; 1971: Effects of GA and CCC on setting, splitting, y ie ld and quality of Zante 
cmrant (Vitis vinifera var .). Vitis 10, 27-30. 
5. - - ; WESTE, H . L.; 1970: Effect of some growth regulators on the fresh and dry yield of Zante 
cmrant (Vitis vinifera var.). Vitis 9, 47-51. 
6. FORLANI, M.; ROTUNDO, A.; LE PERA, S .; 1983: Effects of ccc on grapevines of the 'Gaglioppo' and 
'Grecco bianco' varieties. [Ital.] Riv. Viticolt. Enol. 36, 555-561. [Abstr.: Vitis 23, 3 E 61, 
1984.] 
7. l ANNINI, B .; CERSOSlMO, A.; GruL1vo, C.; 1979: Effects of CCC and GA3 on th e vegetative growth and 
yield of grapevines. [Ita l.] Riv. Viticolt. Enol. 32, 329-341. [Abstr .: Vitis 19, 58, 1980.] 
8. IsooA, R.; 1982: Effect of p rebloom severe pinching on berry setting and fruit development of 
vigorous Muscat of Alexandria gr apes . Bull. Hiroshima Agric. Call. 7, 31- 35. 
9. J ACKSON, D.; H ANH, N.; STEANS, G.; COLLYNS, A.; 1983/ 1984: Improving fruit set with chemicals and 
girdling. Southern Horticult. Grapegrower Winemaker 1, 70-74. [Abstr.: Vitis 24, 4 E 115, 
1985.] 
10. LAz1c, S.; CINDRIC, P.; CiNDRIC, E. ; 1971: De l'application du retardateur de croissance CCC sur la 
vign e. [Serb.-croa t.] Vinogradar. i Vinar. (Novi Sad) 4 (11), 85- 94. [Abstr .: Vitis 11, 232, 
1972.] 
11. LORETI, F.; NATALI, S.; 1974: Effect of (2-chloroethyl) trime thylammonium chloride on growth 
and fruiting of 'Ciliegiolo' grape va riety. Amer. J. Enol. Viticult. 25, 21- 23. 
12. MENARY, R. C.; 1979 : Effect of CCC [(2-chloroeth yl)-t rimethyl ammonium chloride] on fruiting 
behaviom oi Cabernet Sauvignon. Vitis 18, 17-20. 
Carry-over effects of SADH and CCC 151 
13. NAITO, R.; FuJIMOTO, F .; YMIAMURA, H .; 1983: Effect of shoot vigo r and SADH application to clus-
ters before anthesis on berry set in Kyoho grapes. Amer. J. Enol. Viticult. 34, 142-147. 
14. - - ; UEDA, H.; ls HIHARA, Y.; 1972: Promotion of berry set in grape retardants . l. Comparison of 
the effects of B-nine and CCC applied as shoot spray and cluster dip on berry set and 
shoot growth in 'Kyoho' grapes. Bull. Fac. Agric . Shimane Univ. 6, 10-15. 
15. NAKATA, T.; 1969 : Effect of B-9 on shoot vigor of Kyoho grapes. Agriculture and Horticulture 44 , 
545-546. 
16. P ETERSON, J. R. ; 1974: A bunch pos ition effect on response to ccc in Cabernet Sauvignon grapes. 
Austral. J. Exp. Agricult. Anima! Husb. (Melbourne) 14, 122-125. [Abstr.: Vitis 13, 240, 
1974.] 
17. SI NG H, B. C.; TAKAHASHI, E.; NAGJ\SAIVA, K.; 1971 : Effect of gibbere llic acid, B-nine and kinetin on 
fruit set, parthenocarpy and quality of Kyoho grapes. J. Japan. Soc. Hort. Sei. 40, 105-109. 
18. T ucKEY, L. D.; FLEWNG, H. K .; 1970: Post-year effects of N-dimethylaminosuccinamic acid on 
Concord grapes, T!itis Jabrusca L. HortScience 5, 161-163. 
Eingegangen am 5. 10. 1988 Prof. Dr. R. Isoda 
Laboratory of Pomology 
Hiroshima Agricultural College 
Saijo, Higashi-Hiroshima 
Hiroshima 724 
Japan 
